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The modern glass cockpit, a marvel of technological advancement, presents pilots with
unprecedented situational awareness and automation capabilities. However, this technological
leap also necessitates a shift in piloting philosophy, demanding a deep understanding of
*automation airmanship*. Mastering the nine principles of automation airmanship is crucial for
safe and efficient operation of glass cockpit aircraft, transforming the pilot from a mere operator
into a proactive and informed flight manager. This article delves into these principles, exploring
their practical application and emphasizing their critical role in modern aviation. Key aspects we'll
cover include *automation management*, *situational awareness*, and *human factors* related
to glass cockpit technology.

Understanding the Nine Principles of Automation
Airmanship

The nine principles provide a framework for effective interaction with aircraft automation. They
emphasize understanding the system’s capabilities and limitations, maintaining continuous
situational awareness, and proactively managing potential automation-related errors. These
principles aren’t rigid rules; rather, they're guidelines that promote safer and more efficient flight
operations.

e Principle 1: Understand the Automation: Before even turning on the aircraft systems,
thoroughly understand your aircraft's automation capabilities and limitations. This includes
reading the flight manual, completing simulator training, and seeking mentorship from
experienced pilots. Knowing what the systems *can* and *cannot* do is foundational to safe
automation management.

e Principle 2: Manage the Automation: Don't passively rely on automation. Actively
monitor system performance, anticipating potential issues, and understanding the
consequences of malfunctions. Regularly cross-check automation outputs with your own
calculations and observations. This is particularly important during critical phases of flight
like takeoff and landing.
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e Principle 3: Maintain Situational Awareness: Automation enhances situational
awareness, but it doesn't replace it. Always maintain a comprehensive understanding of the
aircraft's state, the surrounding environment, and the ongoing flight progress. Don't let
automation blind you to crucial details. This includes continually monitoring weather, air
traffic control instructions, and aircraft performance.

e Principle 4: Plan for Automation Failures: Assume that automation *will* fail at some
point. Develop contingency plans for potential malfunctions, ensuring you can safely
transition to manual control. Practice these procedures in a simulator to build confidence
and proficiency.

e Principle 5: Use Automation Appropriately: Don't overuse automation. Use it to
enhance safety and efficiency, not to replace your own judgment. Some situations demand
manual control, particularly during challenging weather conditions or emergency situations.

e Principle 6: Trust but Verify: While automation systems are highly reliable, they are not
infallible. Always verify automation outputs with your own calculations and observations.
Trust the system, but don’t blindly accept its data without confirmation.

e Principle 7: Stay Proactive: Don't wait for problems to arise. Proactively monitor
automation performance, anticipate potential issues, and take corrective action before they
escalate. This proactive approach is crucial for preventing automation-related accidents.

e Principle 8: Know Your Limitations: Recognize your own limitations and the limitations
of the automation system. Don't attempt to handle more than you can manage, and always
prioritize safety.

¢ Principle 9: Continuous Learning: Automation technology evolves continuously. Stay
updated on the latest technologies, training methods, and best practices related to
automation airmanship. Attend recurrent training, participate in simulator sessions, and
remain informed about relevant updates from your aircraft manufacturer.

Benefits of Mastering Automation Airmanship

The advantages of mastering the nine principles are multifaceted. Improved *flight safety* is
paramount, reducing the risk of human error associated with complex automation systems. Pilots
experience increased *efficiency*, allowing them to focus on higher-level tasks like strategic
decision-making and flight management. This also leads to reduced *pilot workload*, reducing
fatigue and improving overall performance.

Practical Implementation and Training

Implementing these principles requires a concerted effort. Formal training programs focusing on
automation management are crucial, including comprehensive simulator training that replicates
various scenarios, both normal and abnormal. This *human factors* approach emphasizes
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understanding the interaction between pilots and technology. Furthermore, effective CRM (Crew
Resource Management) training fosters communication and teamwork in multi-pilot
environments, essential for efficiently managing advanced automation systems.

Conclusion

Successfully navigating the complex landscape of glass cockpit technology hinges on
understanding and applying the nine principles of automation airmanship. These principles are
not merely theoretical concepts; they represent a crucial shift in piloting philosophy, emphasizing
proactive management, continuous situational awareness, and a deep understanding of both the
system's capabilities and its limitations. By embracing these principles, pilots can harness the
power of modern automation to enhance safety, efficiency, and overall flight performance. The
future of aviation rests on pilots' ability to integrate seamlessly with technology, and mastering
automation airmanship is the key to unlocking that future.

Frequently Asked Questions (FAQSs)

Q1: Are these principles only relevant to commercial pilots?

Al: No, while the complexity of automation may differ, these principles are applicable to all pilots
operating aircraft with significant automation capabilities, including private and general aviation
pilots flying glass cockpit aircraft. The core concepts of understanding the system, maintaining
situational awareness, and planning for failures remain crucial regardless of the aircraft type.

Q2: How can | improve my situational awareness in a glass cockpit?

A2: Improving situational awareness requires a multi-pronged approach. Regularly scan all
available displays, both primary flight displays (PFD) and multi-function displays (MFD). Utilize all
available sensors, including radar and traffic collision avoidance systems (TCAS). Cross-check
automation outputs with your own calculations and observations. Actively listen to air traffic
control communications and maintain a clear mental picture of your flight progress and
surrounding traffic.

Q3: What are the most common automation-related errors?

A3: Common errors include misinterpretation of automation outputs, failure to adequately
monitor automation performance, neglecting to plan for automation failures, and over-reliance on
automation, leading to a decline in manual flying skills.

Q4: How often should pilots undergo recurrent training on automation management?

A4: The frequency of recurrent training varies depending on regulations, airline policies, and the
complexity of the aircraft automation system. However, regular training sessions are essential for
maintaining proficiency and staying updated on the latest best practices.
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Q5: What role does CRM play in automation management?

A5: CRM plays a vital role, especially in multi-pilot environments. Effective communication and
teamwork are crucial for efficiently managing complex automation systems. Crew members must
effectively share responsibilities, ensuring that all automation inputs and outputs are understood
and properly monitored by at least one member of the crew.

Q6: How can simulators help in mastering automation airmanship?

Ab6: Simulators provide a safe and controlled environment to practice various scenarios, including
normal and abnormal operations. This allows pilots to build confidence and proficiency in
managing automation systems without risking the safety of a real aircraft. They enable pilots to
experience the consequences of automation-related errors without real-world consequences.

Q7: What are the implications of ignoring these principles?

A7: Ignoring these principles can lead to serious consequences, including automation-induced
accidents, increased workload, decreased efficiency, and a heightened risk of human error. It can
also lead to a decline in manual flying skills, which is crucial during unexpected automation
failures.

Q8: How do these principles adapt to different aircraft types?

A8: While the core principles remain consistent, the specific applications will differ depending on
the complexity of the aircraft's automation system. For example, a sophisticated airliner will
require a more in-depth understanding of its advanced flight management system compared to a
simpler general aviation aircraft. However, the underlying principles of proactive monitoring,
planning for failures, and verifying automation outputs remain paramount regardless of the
aircraft type.

Automation Airmanship: Nine Principles for Operating
Glass Cockpit Aircraft

The arrival of glass cockpit technology has revolutionized the way pilots engage with their
aircraft. These sophisticated systems, packed with advanced avionics, offer unmatched
situational awareness and flight management capabilities. However, this complexity comes with
its own suite of challenges. Simply grasping how to operate the technology isn't enough; pilots
must develop a deep grasp of automation airmanship to harness its power securely and
productively. This article details nine key principles for mastering automation and ensuring a
secure and effective flight.

1. Understand Your System's Capabilities: Before even initiating the engines, it's vital to
have a comprehensive knowledge of your aircraft's automation system. This covers not only its
functions, but also its constraints. Treat the autopilot not as a substitute for your own skills but as
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a tool to augment them. Knowing where the system might fail is just as important as
understanding its strengths.

2. Develop a Solid Mental Model: Imagine the automation system as a assistant in the
cockpit. To work effectively as a team, you need a clear mental representation of how the system
functions and how it interacts with other systems. This mental model will guide your decision-
making and help you anticipate potential challenges. Regular practice and training are essential
to building a robust mental model.

3. Prioritize Situational Awareness: Automation can augment situational awareness, but it
shouldn't replace it. Always maintain a sharp picture of your surrounding environment, including
other traffic, weather, and terrain. Don't become so absorbed with the automation that you lose
sight of the bigger perspective.

4. Employ a Layered Approach to Automation: Rather than relying on a single mode of
automation, gradually incorporate automation features as appropriate. This layered approach
gives you greater control and enables you to observe the system's performance more effectively.
Think of it like gradually adding layers to your flight plan, rather than taking a single massive leap
of faith into fully automated operation.

5. Master the Skill of Disengagement: Knowing how to disengage the automation systems
quickly and effectively is crucial in emergency situations. Practice regularly so you become adept
at handling unexpected occurrences. The process should be automatic and instinctive, minimizing
the risk of procrastination in critical moments.

6. Maintain a Strong Level of Manual Proficiency: Automation is a powerful tool, but it
shouldn't come at the cost of your own manual flying skills. Regularly practice manual flying
techniques to maintain skill in various flight regimes. This will strengthen your assurance and
ensure that you're prepared for any contingency.

7. Manage Responsibilities Effectively: The automation system can significantly reduce pilot
workload, but it's still essential to control your workload effectively. Prioritize tasks, anticipate
needs, and delegate functions adequately to the automation system. Avoid being burdened by
information, and actively filter out extraneous data.

8. Employ a Systemic Approach to Troubleshooting: If you encounter a difficulty with the
automation system, don't panic. Follow a systematic approach to identify and resolve the failure.
This might involve verifying system status, consulting checklists, and communicating with air
traffic control.

9. Continuous Development is Key: Aviation technology is constantly changing. Stay updated
on the latest advances in automation and enhance your understanding through training courses,
simulations, and self-study. This will help you adapt to new systems and maintain a high level of
proficiency in the cockpit.
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In conclusion, mastering automation airmanship is not merely about grasping the buttons and
switches; it's about building a deep grasp of the technology’s capabilities and limitations,
integrating it effectively into your piloting approaches, and, most importantly, maintaining a
strong foundation in basic flying skills. By adhering to these nine principles, pilots can maximize
the benefits of glass cockpit technology and ensure reliable and efficient flights.

Frequently Asked Questions (FAQs):
Q1: Is it dangerous to rely too much on automation?

Al: Yes, over-reliance on automation can lead to skill degradation and a decreased level of
situational awareness, increasing the risk of accidents. It's crucial to maintain a balance between
automation and manual flying skills.

Q2: How can | improve my understanding of my specific aircraft's automation system?

A2: Refer to your aircraft's flight manual, participate in simulator training, and seek guidance
from experienced instructors. Regular practice is also key to building a solid mental model.

Q3: What should I do if the automation system fails during flight?

A3: Remain calm, follow your emergency procedures, and revert to manual flight control.
Communicate with air traffic control and assess the situation carefully before taking any action.

Q4: How often should I practice disengaging the autopilot?

A4: Regular practice is essential. Ideally, this should be a part of recurrent training and should be
practiced in various flight conditions and scenarios.
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